Species-specific low plasma glucose in fish is associated with relatively high tissue glucose content and is inversely correlated with cardiac glycogen content.
The relationship between plasma glucose concentration and intracellular glucose (liver, heart, brain, gill, gonad, intestine, kidney, spleen, white muscle) was determined in fish species with a range in plasma glucose (Atlantic cod, 5.06 mM; cunner, 3.8 mM; rainbow trout, 3.7 mM; lumpfish, 0.9 mM; short-horned sculpin, 0.6 mM; and winter flounder, 0.6 mM). The ratio of intracellular glucose/plasma glucose was always higher than one in liver for all species consistent with a diffusion gradient from the tissue to the plasma. In all other tissues in Atlantic cod, cunner, and rainbow trout the diffusion gradient was from the plasma to the intracellular space. In short-horned sculpin, the mean ratio in heart and white muscle exceeded one and in winter flounder the ratio was significantly greater than one at 5.97 and 2.92 for heart and muscle, respectively. The presence of an active glucose 6-phosphatase in white muscle could account for elevated amounts of free glucose. The white muscle of all species displayed phosphoenolpyruvate carboxykinase and in winter flounder the activity was as high in white muscle as in liver suggesting that gluconeogenesis may be associated with a relatively high-muscle glucose content. The glycogen content was highest in liver followed by heart with lower amounts in all other tissues. There was an inverse correlation between heart glycogen content and plasma glucose concentration when all species were included. It is contended that in species with low plasma glucose, heart glycogen is accumulated at a slow rate under normoxia, to be called upon under hypoxic conditions when the gradient for inward diffusion is unfavourable for high rates of glucose metabolism.